
DELEGATION TO THE U.S.S.R. 

Pur ose: IO determine whether i t  would be f r u i t f u l  t o  develop a broad f i e l d  + o co labo ra t i on  w i t h  the  Russians i n  the  f i e l d s  o f  b lood pumping devices 
and b io inst rumentat ion.  

Dates i n  Russia: February 25 t o  March 4, 1973 

Persons: D r .  Clarence Dennis, D i rec to r ,  DTA, NHLI; D r .  Lowell  Harmison, 
Engineer, DTA, NHLI; D r .  Louis Raki ta,  Card io log is t ,  Cleveland Met ropo l i tan  
General Hosp i ta l ,  and member and Ac t ing  Chairman, Advisory Committee, DTA. 

Last  minute changes o f  plans were occasioned by the  s t r i k e  o f  a i r  con t ro l  
and ground personnel f i r s t  a t  Or l y  and then throughout France. 
a r r i v e d  A i r  France a t  Or l y  accompanied by D r .  Tetsuzo Akutsu the a.m. of 
February 22 and was grounded. Took "Le M i s t r a l "  t r a i n  t o  Lyon, a r r i v i n g  
6 p.m. for one-day conference honoring the  100th anniversary o f  b i r t h  o f  
A lex i s  Carre l .  

Dennis 

February 24 ou t  o f  France by t r a i n  t o  Zur ich,  t o  where Harmison and Raki ta 
had a l so  switched t o  permi t  t he  th ree  of us t o  go t o  Moscow together.  
February 24 dinner a t  Kronenhalle: 
Harmison and Dennis. 

Pro f .  and Mrs. Ake Senning, Raki ta,  

February 25 f l ew  A e r o f l o t  a r r i v i n g  Moscow about 4:30 p.m. wheve we were 
met by Prof .  V a l e r i y  Shumakov, D r .  T ich ion  Egorov, and D r .  Andrew Fenomenov 
(Deputy D i rec to r ,  Research l n s t i  t u t e  of  C 1  i n i c a l  and Experimental Surgery). 
We were housed i n  Hotel  Pekin i n  qu ick  t ime, 5 t h  f l o o r  w i t h  e leva tors  
spasmodically opera t ive  and a genera l l y  decadent aura ( t i l e  fa1  1 ing o f f  
i n  bathrooms, one t o i l e t  seat col lapsed, crudely  un f in ished t i l e  work). 
A l l  rooms were less than des i rab le  quar ters .  We were t o l d  tha t  t o  make a 
change would be very d i f f i c u l t .  Our host,  apparent ly,  saw the  rooms f o r  
the  f i r s t  t ime when we d id.  

We were taken t o  d inner  a t  the  Georgian Restuarant w i t h  about a dozen o f  
Shumakov's associates;  among them Dgorg I t k i n ,  Ephraim Stengold, Aman 
Kasimov (phys io log i s t ) ,  Fenomenov, A lex i s  Kubaev (phys io log i s t ) ,  V i c t o r  
Goryaenov, Subarev (Surgery), e tc .  
them and t h e i r  toasts.  Very pleasant. 

I t i s  hopeless t o  t r y  t o  stay w i t h  

February 26, 1973. 
Jack Tech, Ph.D. and then rode t o  Department o f  Transp1antology.of t he  
Research I n s t i t u t e  o f  C l i n i c a l  arid Experimental Surgery and the  Hospi ta l  
Surgical  C l i n i c  o f  the  1 .  M. Setsenov F i r s t  Moscow Medical I n s t i t u t e .  
Th is  i s  a 12-year-old hosp i ta l  o f  Prof .  Petrovsky's t h a t  looks l i k e . h s p i -  
t a l  a r c h i t e c t u r e  o f  30 years ago, h igh  c e i l i n g s ,  open e leva tors ,  a l l  
p lastered,  and clean.. The group has done 182 renal  t ransp lan ts  and d i d  
two from a cadaver today. 
t i n c t u r e d  w i t h  tension, perhaps r e l a t e d  t o  anomalous a r t e r i e s  i n  the  kidney. 
We were t o l d  t h a t  the  p a t i e n t  whose opera t ion  we watched was doing n i c e l y  
when we l e f t  Moeoow. We saw several pa t i en ts  who had l o s t  t ransp lan ts  from 
r e j e c t i o n  more than a year & faor  gransplant.  
d i a l y s i s  i s  l a r g e l y  K i i l ,  w i t h  a Russian mixer. 

We stopped a t  t he  American Embassy and spoke w i t h  

The opera t i ve  work was heavy handed and o f ten  

The u n i t  has 30 beds. The 
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6humakov now boasts t h a t  he can s t o r e  kidneys i n  t h e  l ab  32 hours w i t h  
func t i on  and su rv i va l ,  but  he s t i l l  refuses to reveal what h i s  s o l u t i o n  i s  
o r  j u s t  how he uses it. I n  per fus ion  preserva t ion  he has p02 and pC02 
probes i n  the  l i n e  on each s ide  o f  the  kidney and judges v i a b i l i t y  by 
adequacy o f  02 use and C02 production. 

He uses a Skinner type o f  cup to  preserve.cadaver kidneys i n  situ a lso .  
I t has a f l e x i b l e  margin. 
He i n s i s t e d  there  was abso lu te l y  no myocardial trauma u n t i l  i t  was po in ted  
o u t  t o  him on h i s  own s l i des .  The se rv i ce  has done 184 renal  t ransp lan ts ,  
inc lud ing  the  two boday. 

Has run 18 and 21 hours s u c c e s s f u l l n o  heparin. 

Two p a t i e n t s  have su f fe red  r e j e c t i o n  t w o  years a f t e r  t ransp lan ta t ion .  
Suppression appears t o  be handled as i n  U.S.A. 

We saw several blood pumps v i a  a motion p i c t u r e  f i l m .  They a r e  impressed 
w i t h  impos i t ion  o f  a negat ive sur face charge and mix carbon w i t h  the  sub- 
stance o f  the  v e n t r i c u l a r  wa l l .  
and cuspid valves. They use the  H a l l  e f f e c t  t o  end sys to le .  The f i l m  
showed a coarse type o f  dacron f l ock ing ,  but  a l s o  some sect ions showing 
i n t a c t  t i s s u e  coverage. 

Add i t i ona l  items on the  t ransp lan t  performed inc lude t o t a l  absence o f  any 
k ind  o f  sponge count and no apparent X-ray markers on sponges. 
were by Ethicon. The anesthesia was pentothal ,  curare - N20. A very  
p rec ise  copy o f  the  Engstrom r e s p i r a t o r  was marked made i n  CCCP w i t h  Russian 
labels .  There was s t r i k i n g  absence o f  up-to-date suc t ion  tubing, which 
was s o f t  rubber and co l l apsab le  and gave cont inu ing  t r o u b l e  on t h a t  account. 
The d u r a t i o n  between Shumakov's e n t r y  w i t h  the  wound a l ready open and h i s  
departure w i t h  the  bladder no t  y e t  c losed was 2-1/2 hours (as opposed t o  
Samuel Kountz"60 minutes sk in - to -sk in ) .  

They a r e  experimenting w i t h  b a l l ,  f l ap ,  

The sutures 

February 26, 1973. To t h e  Department o f  Medical Inst rumentat ion of the  
M i n i s t r y  o f  Medical Production. Th is  i s  headed by M icha i l  Davidovich Pekarskey. 
H is  c h i e f  o f  physiology i s  Kar l  Klantarov, D.Sc., who a l s o  heads the  
Laboratory f o r  Nuclear Medicine. Th is  i s  t he  main p i l o t  i n s t i t u t i o n  I n  
development o f  instruments. A f t e r  i t  has completed development and se t  
the  standards, numerous produc t ion  f a c t o r i e s  about the  country produce the  
items i n  quest ion f o r  general medical use. The s p e c i f i c a t i o n s  fo r  items 
t o  be developed a re  provided j o i n t l y  w i t h  people from the  medical schools. 

They do no t  have T E E f a c i l i t i e s  es tab l i shed as such, bu t  usua l l y  the  
c l i n i c s  t o  which they d e l i v e r  completed items have experimental labora- 
t o r i e s  f o r  t es t i ng .  A l l  p r o j e c t s  must be approved by the  M in i s te r .  

It developed t h a t  i n  CCCP there  a r e  no t i e s  between the  medical f a c u l t i e s  
and the  u n i v e r s i t i e s .  There a r e  men i n  var ious  p a r t s  o f  t he  su rg i ca l  
p ro fess ion  on the  pa id  s t a f f  o f  t h e  Department. Usual ly ,  these men spend 
a p o r t i o n  o f  t h e i r  working hours i n  c l i n i c s ,  where they a re  h i g h l y  pr ized.  
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We toured the  showroom, where the  f o l l o w i n g  items were o f  spec ia l  i n t e r e s t :  

1. A c i r c u l a t o r y  a s s i s t  pump on the  Dale-Schuster p a t t e r n  which i t  was 
s ta ted  could synchronize by t r i g g e r i n g  from the  Q.R.S.  complex t o  ra tes  up 
t o  200/min. and f l o w s  up t o  4L./min. No answers as t o  hemolysis. 

2. 
no vacuum i n  the  a i r  phase was needed a t  t h a t  pace. The bladder and b a l l  
va lve  are  o f  unre in fo rced s i l i c o n e  rubber--type not  c l a s s i f i e d .  Although 
polyurethane was mentioned, the re  was no recogn i t i on  o f  the  term "segmented 
b lock polyurethanes," which have proven super io r  i n  the  U.S.A. 

A pump s i m i l a r  t o  t h a t  a t  Penn Sta te  capable o f  6 L/min.; i t  was s ta ted  

3 .  There i s  no work on oxygenators i n  progress here o r  any p lace i n  CCCP 
known t o  the  representat ives we met. 

4. 
cur ren ts  o f  lesser  magnitude than f o r  anesthesia. 
5 m i l l i second  pulses. 
eyes and the  base o f  t h e  s k u l l .  I n  response t o  the  quest ion whether sleep 
a f t e r  15-30 minutes might be e i t h e r  na tu ra l  o r  the  r e s u l t  o f  suggestion, i t  
was s ta ted  t h a t  t h i s  i tem was o f  no importancessjnce t h e  p a t i e n t  was asleep 
anyway . 

E l e c t r i c a l l y  con t ro l l ed ,  device purpor ted t o  induce sleep, using pulsed 
A t  100 H,, i t  provides 

The dev ice covers and provides pulses through both 

5. A muscle s t imu la to r  was s ta ted  t o  be e f f e c t i v e  i n  some forms o f  atrophy 
and as an a i d  t o  development o f  a th le tes .  I t provides 20 mi l l iampere  f l o w s  
a t  2000 Hz by a p p l i c a t i o n  o f  20 v o l t s  and i s  pa in less.  

6. An ex terna l  v e n t r i c u l a r  d e f i b r i l l a t o r  c a l i b r a t e d  i n  v o l t s  (up t o  1 KV) 
w i thout  mention o f  wat ts  de l ivered.  

7. 

8. 
f o r  r e s p i r a t o r y  a s s i s t ,  a device was developed which i s  app l i cab le  e a s i l y  
to  both f u l l  ca r r i age  and ass is tance o f  r e s p i r a t i o n .  
good mach i ne. 

A device f o r  echo encephalography. 

Since the  Engstrom (not a t t r i b u t e d  t o  Engstrom) i s  no t  r e a d i l y  app l i cab le  
I 
I 

I t  appeared t o  be a very 

9. D r .  i - l l lantarov presented a method f o r  use o f  I V  i n j e c t i o n  of  Xenon 
for determinat ion o f  cerebra l  blood f l o w  and card iac output ;  t he  consistency 
i s  w i t h i n  10% i n  a i ven  subject ,  bu t  the  absolute v a l w s  must f i r s t  be 
es tab l i shed w i t h  I 431 . He promised t o  send r e p r i n t s  when a v a i l a b l e  (June). 

10. There was no evidence o f  work on noninvasive diagnosis o f  a r t e r i o s c l e r o t i c  
changes. 

11.  They a r e  exp lo r i ng  product ion o f  a standardized sound a t  80 c y c l e d s e c  
d i rec ted  i n t o  the  mouth f o r  propagation down t h e  trachea, w i t h  m u l t i p l e  
record ing microphones on t h e  chest. 
recogn i t i on  o f  degrees o f  f i b r o s i s  (e.g. s i l i c o s i s )  no t  recognizable on X-ray. 

L e a f l e t s  were provided on many o f  t h e  above. 

They t h i n k  t h i s  w i l l  be e f f e c t i v e  i n  
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The evening o f  February 26 we d ined a t  t h e  home o f  D r .  Aman Kasimov, 
We enjoyed an exce l l en t  p i l a f .  

Tuesday, February 27, 1973, was spent f i r s t  i n  D r .  Shumakov's labora tory .  
Here D r .  Dgorg l t k i n  described development o f  the  algorhjthms f o r  an 
a r t i f i c i a l  hear t ,  us ing data from 150 dogs. The conclus ion was t h a t  
S t a r l i n g ' s  law i s  an inadequate foundat ion f o r  regu la t ion .  D r .  Guyton 
was c i t ed .  
which cannot be achieved by S t a r l i n g ' s  law, such as changes i n  f o r c e  o f  
con t rac t i on  and card iac ou tpu t ;  y e t  a l l  experiments were done on anesthet ized 
dogs w i thout  e l e c t r i c a l  s t imu la t i on .  They a re  t r y i n g  t o  dup l i ca te  the  
e f f e c t s  o f  baroreceptors by means o f  detectors  o f  tens ion  on the  a o r t i c  
wa l l  and computerization. The proposed method measures end-d ias to l i c  
volume but  no t  cen t ra l  venous pressure. They refused t o  o u t l i n e  the  c i r c u i -  
t r y  or the  p a t t e r n  o f  i t  on t h e  t h e s i s  t h a t  t h e  method has been submitted 
f o r  patent  and w i l l  not  go i n t o  p u b l i c  domain f o r  s i x  months. I t  was 
conceded t o  Drs. Harmison and Raki ta  l a t e r  t h a t  t h e  d i f f i c u l t y  i s  t h a t  t he  
pa t te rn  i s  no f u r t h e r  advanced than on paper and un t r i ed .  

They expressed concern t h a t  exerc ise  br ings  about changes 

We saw a r t i f i c i a l  hear ts  o f  d i ve rse  designs and could e l i c i t  no evidence 
of rheo log ic  s tud ies i n  e s t a b l i s h i n g  design. They a re  us ing " la tex"  but  
the  l i f e  i s  on l y  a day; they w i l l  go t o  s i l i c o n e  rubber and hope f o r  
improvement. We saw no f l ocked  surfaces.per se; however ve lour - type  surfaces 
were i n  use. The labo ra to r ies  appeared t o  be equipped perhaps adequately but  
not superbly. 

On Tuesday we spent a very p leasant  hour w i t h  Prof .  Petrovsky. He spent 
most o f  i t  o u t l i n i n g  h i s  hopes f o r  the  f u r t h e r  development o f  medicine 
i n  CCCP, h i s  methods o f  t r a i n i n g  and o f  r e t r a i n i n g  i n t e n s i v e l y  every few 
(4-5) years. Any p a t i e n t  can 
c a l l  him anytime and he p re fe rs  t o  care f o r  people from remote centers, 
who may have d i f f i c u l t y  ga in ing  care. There developed a d iscuss ion of 
the  f a t e  o f  s i l i c o n e  rubber b a l l  valves. When we remarked there  had been 
f a i l u r I  i n  about a year i n  some f r o m  l i p i d  absorption, both Petrovsky and 
Shumakov s ta ted  f i r m l y  they had had t h e i r  own s i l i c o n e  rubber valves i n  
p lace f o r  per iods o f  almost 10 years and had seen no s i n g l e  instance o f  
such de te r io ra t i on .  We d i d  no t  f e e l  competent ( e i t h e r  t h e  Russians o r  t he  
Americans) t o  unravel t h i s  d i f f e rence ,  but  more d iscuss ion by b i o l o g i c a l l y  
o r i en ted  polymer chemists might be very rewarding. 

He persona l ly  operates 2-3 days a week. 

We ( the  th ree  Americans, D r .  Shumakov, and the  i n t e r p r e t e r ,  Mrs. Maxine 
Modestova) re turned t o  the  l a b  f o r  more t a l k s  and discussed f u r t h e r  the  
b ind ing o f  hepar in  t o  surfaces, cross1 ink ing  (g i v ing  Lagergren c r e d i t ) ,  
p y r o l y t i c  carbon, and o the r  items w i thout  conveying t h e  f e e l i n g  t h a t  
there was rea l  comprehension--perhaps the  language b a r r i e r .  

They have developed t h e i r  i n t r a a o r t i c  ba l loon and console--the ba l loon 
o f  polyurethane, which has been used w i t h  improvement but  no s u r v i v a l ,  
but  i t  appears t h a t  i t  i s  now t h e  Datascope equipment taken the re  by 
D r .  David Bregman t h a t  i s  se t  up f o r  more c l i n i c a l  t r i a l s .  The deaths 
which have occurred a r e  o f  the  general p a t t e r n  seen i n  the  U.S.A., e.g. 
v e n t r i c u l a r  rup tu re  a f t e r  several days. 



The review of t he  labs showed a chemistry l ab  resembling i n  equipment 
labs such as Huntington Memorial i n  Boston i n  the  e a r l y  30's. 

There i s  a l a rge  device f o r  per fus ing  kidneys a t  3-4 atmospheres and low 
temperatures. There i s  a l s o  Belzer equipment. 

There i s  an oxygenator o f  t h e  p a t t e r n  o f  Crystal-Medical Monitors-Waters 
w i t h m 8 0  micron s i l a s t i c  membrane. I t  i s  equipped w i t h  Russian-made 
pumps o f  t he  AGA p a t t e r n  (Swedish 1955). 

There i s  an e l e c t r o n i c  console f o r  use o f  changes i n  thermoconduct iv i ty  
f o r  es t imat ion  o f  adequacy of  the  m i c r o c i r c u l a t i o n .  
e n t i r e l y  separate opera t ing  rooms f o r  (I) t ransp lan ta t i on ,  (2) a r t i f i c i a l  
hear t ,  and (3) ass is ted  c i r c u l a t i o n .  We were g iven samples o f  copolymers 
o f  polyurethane backed w i t h  dacron mesh--(50 u t h i c k )  used i n  oxygenators. 

The f a c i l i t y  uses 

We then v i s i t e d  the  Bakulev I n s t i t u t e  o f  Cardiovascular Surgery, U.S.S.R. 
Academy o f  Medical Science. It was organized by Prof. Bakulev i n  1956, 
now deceased. I t  i s  narrowly  spec ia l i zed  and has both c l i n i c a l  and 
labora tory  f a c i l i t i e s .  I t  i s  d i v ided  i n t o  fou r  sect ions:  (1) congeni ta l  
hear t  disease, (2) acqui red hear t  disease, (3) vascular disease, (4) diag- 
n o s t i c  cardiology. I t  has 275 beds and e i g h t  opera t ing  rooms. There i s  
a specia l  l a b  f o r  ass i s ted  c i r c u l a t i o n .  The Chief ,  Pro f .  Burakovsky 
operates fou r  days a week, and the re  a r e  40 operat ions,  inc lud ing  10 o r  
12 w i t h  cardiopulmonary by-pass, each week. 

No t ransp lan ts  have been done here ye t .  

They a re  us ing a hyperbar ic  chamber for  some operat ions and showed us a 
heal thy look ing g i r l  who had had an a t r i a l  septa l  de fec t  closed a week 
before w i t h  four minutes of ~ i t ~ ~ u ~ ~ ~ y y - a r ~ e ~ t ' i n  t h e - & b a k e r  but no 
coo l i ng  o r  per fus ion.  She had had f a i l u r e  w i t h  her ASD. 

The hosp i ta l  has 20 opera t ing  surgeons and 167 research workers. 

They have done 40 aorto-coronary bypasses the  past  two years. 
w i t h  c l i n i c a l  evidence o f  c losu re  a re  being s tud ied  i n  d e t a i l .  Those 
w i thout  complaints i n  Russia a r e  very r e s i s t a n t  t o  having angiography done 
f o r  con t ro l  purposes. 

Only those 

They use German o r  Swedish demand pacemakers, but  have one o f  t h e i r  own 
too, which they s t a t e  runs 2L1/2 years be fore  b a t t e r y  change. 
i n  the leads appear i n  more than 1/4 o f  cases. 

Defects 

Here acute myocardial i n f a r c t i o n  w i t h  o r  w i thout  shock i s  never g iven  
su rg i ca l  i n te rven t ion ,  and they a re  j u s t  cons ider ing coronary ar ter iograms 
wh i l e  g i v i n g  c i r c u l a t o r y  assistance. 

They can ge t  any k i n d  of  oxygenator they want, according t o  Shumakov, bu t  
c l  i n i c a l  l y  they use some bubbler such as Travenol. 
s ince  h i s  s t a f f  had shown grea t  c u r i o s i t y  about the  Travenol we took to 
them as w e l l  as about the  disposable needles, syr inges,  and catheters.) 

( T h i t  was perp lex ing  
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They use German P h i l l i p s  and Swedish Elema d iagnos t ic  X-ray equipment 
and do ten  ar ter iograms d a i l y .  
1 ab. 

There was a French Teko recorder i n  the  

Questions on c losure  o f  aorto-coronary shunts drew no c l e a r  answers 
except t h a t  15 or 20 Soviet  c l i n i c s  a re  doing post-shunt coronary a r t e r i o -  
grams on symptomatic pa t i en ts .  

(One item of note was t h a t  acute rheumatic fever  continues t o  be a problem 
i n  t h e  country.) 

The ICU had 20 beds and r e s p i r a t o r s  s i m i l a r  t o  Engstroms, and w a l l -  
mounted monitors, and p iped oxygen. A p a t i e n t  who had had m i t r a l  and 
a o r t i c  repa i r  the  day be fore  was causing l i t t l e  concern although her 
lungs sounded i n  need o f  suc t i on  and her Engstrom-l ike r e s p i r a t o r  was 
running a t  +40 and -20 cm. o f  water. She was no t  responsive. 

Some pat te rns  o f  a o r t i c  r e p a i r  f o r  Marfan's disease were presented by Prof .  
Burakovsky w i t h  a p a t t e r n  o f  recons t ruc t ion  very successful i n  12 o f  16 cases. 

A second ICU was equa l l y  impressive, for  i n fan ts .  Tet ra logy appeared t o  be 
reasonably handled. Some questions as t o  wise procedure i n  a young a d u l t  
w i t h  ibstgcge VSD, systemic pressure i n  the  pulmonary a r t e r y ,  and 5-1/2 l i t e r  
L-R shunt ind ica ted  the responses o f  t h i s  group t o  be s i m i l a r  t o  those o f  
D r .  Rakita. 

Two hours i n  a Russian sauna bath made an experience, bu t  the  reac t ions  o f  
the v i s i t o r s  were var ied.  

On Wednesday, February 28, t h e  group v i s i t e d  the  A.V. Vishnevsky I n s t i t u t e .  
Prof. A. A. Vishnevsky spent o n l y  a few minutes w i t h  us; he looked f r a i l  
and ill compared t o  former meetings w i t h  him by one of us (CD). A stubborn 
v i r a l  pneumonitis was g iven as the  cause of  loss  o f  over one month. D r .  K. 
Charnas guided the  group. 

Three f i l m s  were shown i n  a beau t i f u l  theater  the  seats o f  which s t i r r e d  
up one case o f  back pain. 
t o  a i d  i n  diagnosis o f  d i s t a n t  problem cases, s i m i l a r  i n  many respects t o  
t h a t  under study a t  Duke. 
the  i n t e s t i n e  as an a i d  t o  diagnosis. 
work on s t i m u l a t i o n  o f  the  bladder i n  paraplegics. 

Th is  l a t t e r  area i s  i n  a spec ia l  sp ina l  department of  25 beds, s h o r t l y  
t o  be enlarged to 60 beds. I t i s  run l a r g e l y  by B.A. Kolpachkov and 
V. N. Bielyaev. 

The f i r s t  concerned a computerized program 

A second concerned e l e c t r i c a l  s t i m u l a t i o n  of 
The t h i r d  concerned Vishnevsky's 

-- 
1 

Here much work has been done on s t i m u l a t i o n  o f  t he  bladder, w i t h  d e f i n i t e  
progress o f  the  s t a t e  t w o  years ago when one of us v i s i t e d .  The cur ren t  
i s  15-20 Herz, 10-16 v o l t s ,  o f  square wave pa t te rn ,  i n  3-5 second bu rs ts  
over 5 minutes th ree  times d a i l y .  
bt operat ion,  and a bu r ied  coi 1 ui tb am1osed e l e c t r o n i c  

S ix  e lect rodes a r e  placed on the  bladder 



circuitry permi ts  complete implantation--coverage was s i l i c o n e  rubber. The 
ex terna l  component i s  b a t t e r y  powered and operated by t h e  p a t i e n t .  Pa t ien ts  
have been c a r r i e d  up t o  10 years w i t h  t h i s  technique w i t h  c l e a r  u r i ne .  
three- t imes-dai ly  p a t t e r n  achieves cond i t i on ing  so the  ex terna l  u n i t  can 
a t  t imes not  be needed. The success o f  the  method i s  a t t e s t e d  by the  
expected enlargement o f  the  u n i t .  Cryosurgical enlargement of the  bladder 
neck i s  o f t e n  u t i l i z e d .  

A 

The b u i l d i n g  i s  2-1/2 years o l d ,  w i t h  12 huge, h igh-ce i l inged opera t ing  rooms, 
550 beds, and immaculate appearance. 
hosp i ta l  i s  e n t i r e l y  su rg i ca l .  There a r e  200 phys ic ians,  1000 t o t a l  s t a f f .  
Cor r idor  and room c e i l  ings a re  a t  l e a s t  10 f e e t  h i g h  (Petrovsky's 12 f e e t ) .  

There a r e  no students here, and t h e  

The I C U  uses TV cameras, as i n  Stockholm, t o  permi t  v i sua l  contact  a t  t h e  
nurs ing s ta t i on .  
i n  the  dark. 

l n f ra redd  l i g h t  i s  used a t  n i g h t  t o  permi t  observat ion 

I n  the  midst  o f  a l l  t h i s ,  the  suc t i on  tub ing f o r  t rachhdl  a s p i r a t i o n  was 
o f  apparent ly  anc ient  rubber. The I C U  had an in tegra ted  EEG t o  permi t  
qu ick  determinat ion o f  depth o f  anesthesia. 

A r e s u s c i t a t i o n  room i s  maintained w i t h  equipment s t e r i l e  and ready, 
inc lud ing  a cardiopulmonary bypass u n i t ,  a r e s p i r a t o r ,  an anesthesia u n i t ,  
and a card iac cup massager (Skinner). 

A d i a l y s i s  u n i t  uses K i i l  d i a l yze rs  w i t h  cuprophane. 

A Xenon moni tor  has s i x  leads f o r  lung and/or b ra in .  Evans b lue  i s  used 
f i r s t  t o  e s t a b l i s h  the  l e v e l .  They do no t  y e t  have cardiogreen. 
t e l e t y p e  u n i t  t i e d  to  a computer elsewhere i n  the hosp i ta l  was used t o  
determine 02 sa tu ra t i on ,  bicarbonate, e tc .  f r o m  p42 and pH here. 
anc ient  Cambridge recorder i s  used f o r  card iac  output .  

A 

An 

There was an i n t r a a o r t i c  ba l loon w i t h  a console a lso,  but  no one knew the  
thickness o f  t he  ba l loon o r  the  c h a r a c t e r i s t i c s  of the  pulse. 
no oxygenator i n  s i g h t ,  and presumably the ca rd io  a s s i s t  device was to be 
used f o r  counter-pu lsat ion.  

There was 

It developed i n  d iscuss ion t h a t  Shumakov has used cardiopulmonary bypass 
f o r  the  shock o f  extens ive burns a half-dozen times, bu t  w i thout  salvage. 

Repair o f  t e t r a l o g y  o f  F a l l o t  i n  young p a t i e n t s  i s  s t i l l  usua l l y  (near ly  
always) done i n  two stages here. There have been 800 Blalock-Vishnevsky 
shunts i n  i n fan ts ,  and thus f a r  d e f i n i t i v e  r e p a i r  has been done i n  120. 
(Two years ago one of us and D r .  Wm. Glenn saw the  end of  a B la lock  shunt 
opera t ion  i n  a boy who appeared t o  be 8 o r  9 years o ld . )  

Discussion a t  lunch revealed there  a r e  no t  y e t  data on p a t i e n t s  t rea ted  
w i t h  the  i n t r a - a o r t i c  ba l loon.  I t  i s  planned t o  use i t  pos t -opera t ive ly  
f o r  needed support a f t e r  va lve  replacements. They do not  admit p a t i e n t s  
w i t h  acute myocardial i n f a r c t i o n  here and have t o  take equipment and proceed 

7 
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to  o ther  h o s p i t a l s  to  employ i t  f o r  t h i s  i nd i ca t i on .  The maximum r a t e  
i s  120/min. They use COB and the  r a t i o  of sys to le /d ias to le  va r ies  from 
1/3 t o  1/2. The number o f  mi l l i seconds requ i red  t o  i n f l a t e  the  Russian 
ba l loon was no t  known. They denied a o r t i c  w a l l  damage i f  the  i n f l a t e d  
ba l loon i s  smal ler  than t h e  lumen. 

Wednesday, February 28, p.m. We v i s i t e d  the  Research l n s t i i t u t e  of  Surg ica l  
Instruments and Devices, M i n i s t r y  o f  Health. 
A l l -Union S c i e n t i f i c  Research I n s t i t u t e  f o r  Medical Engineering, Rustam 1 .  
Utjamishev. He was ass i s ted  by G. Kochetov, Chief  o f  t he  In te rna t i ona l  
Cooperation Department. We were t o l d  the  aim o f  t he  I n s t i t u t e  i s  t o  
develop medical technology and t h a t  18 U.S.A. f i rms  had sent representa- 
t i v e s  t o  v i s i t .  I t  i s  i n  charge o f  medical technology " fo r  a l l  s o c i a l i s t  
countr ies. ' '  The experimental p l a n t  i s  i n  Moscow. I t  i s  t h i s  group which 
developed the  su rg i ca l  s t a p l i n g  u n i t s  which have been w ide ly  adopted. We 
were g iven a b e a u t i f u l  demonstration of su rg i ca l  s t a p l i n g  o f  a 1.5 mm. r i n g  
s u i t a b l e  f o r  coronary anastomosis (cost ea. $1000.00). They make specia l  
instruments for  card iac surgery, t r a n s i s t o r - t i p p e d  catheters ,  etc.--but 
noth ing r e a l l y  new. Extracorporeal c i r c u l a t i o n  u n i t s  have f i r s t  been 
pat terned and made here and then d i s t r i b u t e d  for manufacture elsewhere. 
D i a l y s i s  equipment f o r  Shumakov i s  made here. (Catalog t o  come.) There 
a re  animal labs here, bu t  some animal work i s  a l s o  done outs ide.  The hyper- 
b a r i c  u n i t s  a l s o  were made here. 

The Head i s  c a l l e d  Head o f  

They a r e  no t  espec ia l l y  concerned w i t h  blood in te r faces  and a re  us ing 
"polyurethane" bu t  no t  t he  segmented b lock  polymer. 

They were no t  y e t  ready t o  show t h e i r  computer center .  

Th is  I n s t i t u t e  sets  standards f o r  medical devices f o r  U.S.S.R. and i s  
p a r t i c i p a t i n g  i n  the  cu r ren t  i n t e r n a t i o n a l  discussions on s e t t i n g  o f  
standards (Technical Advisory Group i s  a U.S. component). There was 
elegant mon i to r ing  f o r  use i n  hyperbar ic  chambers. 

Wednesday, February 28, 1973, we were taken t o  t h e  Bolshoi Theatber t o  see 
the B a l l e t  Anna Karenina--a superb s t r u c t u r e  w i t h  a performance t o  match. 
The b a l l e r i n a  was Maya Plysetskaya. There were b e a u t i f u l  p o r t r a i t e d  
c e i l i n g s  and many t i e r s  o f  g i l d e d  arcs  o f  boxes. ( D r .  Hegyeli a l s o  attended) 

A f t e r  the  b a l l e t ,  the th ree  o f  us,  Shumakov and h i s  c h i e f  man i n  charge o f  
a r t i f i c i a l  hear t  work, D r .  Tichyan Egorov, boarded the  Red Arrow Express f o r  
the  overn igh t  r i d e  t o  Leningrad (Krasnaya S t r e l a  Express). The 2-ber th  
bedrooms were superb and the  r i d e  second o n l y  t o  Le M i s t r a l  i n  France, but  
the  t o i l e t  f a c i l i t i e s  f looded and became impossible. 

Thursday, March 1,  we were i n s t a l l e d  i n  the  Hotel Leningrad upon a r r i v a l - -  
a very modern and elegant ho te l .  Then on t o  v i s i t  t he  Pulmonology I n s t i t u t e .  
The c h i e f  o f  t he  Laboratory of  Experimental Surgery, Professor,Georgy A. 
Rusanov, and the  Chief  o f  t he  D i v i s i o n  o f  Organizat ion o f  S c i e n t i f i c  Research, 
D r .  Lyd ia P. Volkova, and t h e i r  s t a f f s  welcomed us. The I n s t i t u t e  is working 
on t ransp lan ta t i on  o f  hear t  and lungs, c i r c u l a t o r y  a s s i s t  devices, and a r t i -  
f i c i a l  hear ts .  



They have run l e f t  v e n t r i c u l a r  bypass th ree  weeks i n  the  dog, ca r ry ing  60% 
o f  the  t o t a l  ou tpu t  and decreasing the  l e f t  v e n t r i c u l a r  pressure. They 
have run IAB's ten  weeks, w i t h  occasional hepar in iza t ion .  The ba l loon i s  
o f  p o l y v i n y l  c h l o r i d e  coated w i t h  bonded heparin. 
u n i t ,  which appears to  have l i t t l e  d i sc r im ina to ry  ref inement t o  sense the  
QRS complex. Maximum f o l l o w  r a t e  i s  l lO/min. 

They developed t h e i r  own 

C l i n i c a l l y  they have used ext racorporeal  c i r c u l a t i o n  f o r  combined renal  and 
card iac f a i l u r e .  Two o f  t e n  p a t i e n t s  were salvaged and went home. I n  a l l  
ten hear t  f a i l u r e  
pump i ng . had been considered too  severe f o r  d i a l y s i s  w i thout  

They a re  us ing b u t t e r f l y  valves o f  dacron and s i l a s t i c .  
equipment appeared obsolete. 

The r e s p i r a t o r y  

The I C U  had parsimonious equipment. 
of pentology o f  F a l l o t  had a gangreous r i g h t  hand a t t r i b u t e d  t o  a 
"mi stake .I' 

A boy f i v e  days a f t e r  c o r r e c t i o n  

No one here was 
sa id  . th is  i s  be 

working on non-invasive measurement o f  p02, but  they 
ng done i n  Novosibirsk. 

There i s  an a c t  ve dog lab  program i n  p reserva t ion  o f  t he  lung a t  3OC 
( a f t e r  wash ou t  w i t h  s a l t  s o l u t i o n  p lus  ca lc ium ion  and a p ro te in )  and 
slow v e n t i l a t i o n  w i thout  per fus ion .  
A. Garzon bu t  dismissed h i s  much b e t t e r  performance on autot ransplan-  
t a t i o n  a f t e r  a day o f  storage as being "no good." 

They were aware o f  the  work o f  

A t  t h i s  hosp i ta l  work i s  done on card iovascular  and pulmonary surgery, 
but no coronary work i s  being performed. 

We had lunch w i t h  the  group i n  the  D i r e c t o r ' s  O f f i ce .  I t was s ta ted  
t h e i r  pacemakers run 3 1/2 years before replacement and t h a t  25% o f  the  
leads f a i l .  

Apparently o n l y  a t  Shumakov's i s  there  thought o f  us ing nuclear power. 

The hosp i ta l  has 280 beds and does 15 hear t  operations/week. I t i s  
about a decade o l d  bu t  p a r t s  appear decadent. Upkeep seems t o  be a 
problem. 

Thursday evening D r .  Volkova took t h e  5 of us to  t h e  Leningrad Opera 
House t o  see the  B a l l e t  Sleeping Beauty. The performance and the  house 
matched those a t  Moscow. D r .  Volkova i s  a d e l i g h t f u l l y  commanding person, 
apparent ly  known t o  a l l .  We s a t  i n  the  D i r e c t o r ' s  O f f i c e  (Peter Rachenskiy) 
for  i c e  cream between ac ts ,  and met him. We were taken backstage t o  meet 
the  leading b a l l e r i n a  i n  a l a t e r  i n t e r v a l .  She was Erena Kolpakova, a 
s u r p r i s i n g l y  t i n y  and very d e l i g h t f u l  person--about 5 f e e t  and 90 pounds 
est. 
Zur ich  chocolates a t  t he  beginning o f  t he  evening.) 

(It was p leas ing  t o  r e c o l l e c t  having g iven D r .  Volkova a box o f  
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Fr iday,  March 2 - We v i s i t e d  Professor V .  1 .  Kolesov's c l i n i c  of  The 
F i r s t  Leningrad Medical I n s t i t u t e .  He and h i s  surgeon son spoke 
Engl ish ra the r  we l l  and proved d e l i g h t f u l  hosts a t  the  hosp i ta l  and 
tha t  evening f o r  dinner a t  t h e  ho te l .  Professor Kolesov has 130 beds 
and i s  i n te res ted  i n  coronary surgery, having done an i n te rna l  mammary 
anastomosis i n  1964. (J. Thorac. and C.V. Surg., Oct., 1967 - 20 cases). 
They use a s t a p l e r  capable o f  anastomosing end-to-end a r t e r i e s  1.3 mm 
i n  diameter. The method i s  no t  good f o r  t he  c i rcumf lex ,  but  where 
the  coronary can be d i v ided  and s t a p l e  anastomosed he bel ieves the  
s i t u a t i o n  sounder and the  patency surer  thab a f t e r  end-to-side. Usua l ly  
w i t h  the s t a p l e r  ext racorporeal  c i r c u l a t i o n  i s  not  needed ( D r .  Rak i ta  
noted D r .  Ankeny a l s o  does w i thout  ext racorporeal  c i r c u l a t i o n . )  

I n  g e t t i n g  s t a r t e d  i n  1964, Professor Kolesov had a " b a t t l e  o f  w i l l s "  
w i t h  the  card io log is ts ,who opposed any su rg i ca l  approach. Yet 9 of 
the  o r i g i n a l  12 p a t i e n t s  a re  l i v i n g  and w e l l .  He a l s o  has d i f f i c u l t y  
ga in ing  the  consent o f  p a t i e n t s  for  post-shunt angiogram. 
For t h i s  l a t t e r  reason they a r e  working on a 111-lead electrocardiogram 
and f e e l  i t  i s  almost as va luab le  i n  determining areas o f  ischemia as the  
a r t e r i o g r a m  would be. Unfor tunate ly ,  there  a re  not  enough c o n t r o l  
angiographic observat ions f o r  conclusions. For ext racorporeal  c i r c u l a t i o n  
they use the  Russian made Kay-Cross type of  equipment. Staplers  s i m p l i f i e d  
the  procedure i n  1967. 
They c la im  94% agreement o f  t he  1 1 1  lead e lect rocard iogram w i t h  angios on 

About 10% o f  p a t i e n t s  have "unsat is fac to ry  resul ts . ' '  

the  LADC and 87% on t h e  RCA. 

They have not  used vec tor  electrocardiograms. 

They have l o s t  one p a t i e n t  on angio ou t  o f  210 performed, due t o  acute 
myocardial i n f a r c t i o n .  A lso,  performance o f  angio shows on 111-lead 
e lect rocard iogram areas o f  ischemia which p e r s i s t  f o r  a week. 

They have done no enzyme stud ies.  

The s t a p l e r  i s  superb, bu t  much e l s e  i s  antiquated. 

A f t e r  coronary anastomosis they keep p a t i e n t s  i n  hosp i ta l  one month. 
Return t o  work t h e r e a f t e r  i s  from ten  days t o  two months depending on 
the  e x e r t i o n  requ i red  on t h e  job .  

I C U  i s  a huge area w i t h  two moni tors  - vary l i t t l e  equipment. 

The opera t ing  rooms have glassed observat ion domes a t  l e a s t  20 f e e t  
above the  p a t i e n t  and no d e t a i l  can be seen. 

The hosp i ta l  has 160 beds t o t a l  and 6 opera t ing  rooms. 

The d iagnos t i c  X-Ray i s  Siemens. 
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Beview 9f the 111-lead electrocardiograms was impressive, but i t  was not  
c l e a r  how i t  could separate m u l t i p l e  vessel disease. D i f f i c u l t y  was 
f r e e l y  conceded i n  p o s t e r i o r  w a l l  disease. 

bn the  af ternoon we toured the  Hermitage w i t h  our Leningrad i n t e r p r e t e r  
and D r .  Volkova. 

D r .  Volkova i s  most impressive and w i l l  be v i s i t i n g  NCI i n  October. I t  
w i l l  be a chal lenge t o  rec iprocate.  

A f t e r  d inner  a t  t he  Leningrad Hotel  w i t h  the  Kolesovs, and 8 r . L N . G .  Yofodkovich 
(a f r i e d d  o f  D r .  Morrow) we returned t o  Moscow overn igh t  on the  Red Arrow. 

Saturday, March 3 .  We returned t o  the Research I n s t i t u t e  o f  C l i n i c a l  
and Experimental Surgery t o  see D r .  V. 1 .  Petrov and t o  learn  about 
the u l t rason ic ,  b loodless bone c u t t e r .  I t was demonstrated on ly  on 
some segments o f  d r i e d  bone. Shumakov says i t  i s  b loodless i f  used 
i n  s p l i t t i n g  the sternum. It i s  a l s o  used i n  "welding" bone w i t h  
f i n e  bone powder and cyanoacrylate, but  i t  was not  c l e a r  how the  u l t r a s o n i c  
k n i f e  helped. S t i l l  uses t i e s  t o  c lose  sternum. 

The device i s  used t o  f l a t t e n  c a l c i f i e d  a r t e r i a l  plaques, i n  t h i s  instance 
as a t i g h t - f i t t i n g  sound. No pieces break o f f ,  and washing ou t  emboli i s  
unnecessary. The device can pass 3W407cm. For the  coronar ies he and 
Petrovsky are  working on one t h a t  w i l l  be f l e x i b l e  and can reach the 
coronar ies from the gro in .  

I n  trauma work, the "bone welding'' i s  employed around the  elbow, small 
j o i n t s ,  humerus, and ankle. Immobi l izat ion i s  s t i l l  needed t o  some 
extent.  

I n  the af ternoon the  Shumakov fam i l y  took us t o  the  Circus. This  i s  
l a r g e l y  acrobat ics  (superb) and clowning (good). The o n l y  animals 
were horses, camels, and bears. They use a ne t  f o r  sa fe ty  i n  the  
trapeze ac t ,  which proved fo r tunate .  

We had d inner  a t  the home o f  D r .  and Mrs.  Vsevolod Subarev - 14 i n  a l l  - 
w i t h  f a r  more toas t i ng  than was good even f o r  our hosts,  Deaving a bundle 
of g i f t s  f o r  d i s t r i b u t i o n .  

Impressions, p ro fess iona l :  

1. Old s t y l e  surgery 
2. Not up on polymers 
3 .  Not we l l  instrumented 
4. Not i n c i s i v e  i n  i nves t i ga t i ona l  thinking,(e.g. 111  lead ECG 

and E lec t ron i c  Sleep Induct ion)  
5. Touchy about poss ib ly  not  being f i i t&Qu(ef@r own makes o f  

machines o f  o thers  w i thout  acknowledgement) 
6 .  W e l l - j u s t i f i e d  p r i d e  i n  what they have done, (e.g. t he  s t a p l e r )  
7. Secretiveness (e.g. renal  preservat ion,  con t ro l  c i r c u i t r y )  
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@. Hard d r inke rs  
9. 
18. C o r d i a l i t y  

Apprec iat ion o f  a r t  and theater  

Impressions, general 

1. Streets--rough,bbut immaculate and o r d e r l y  
2. Bu i ld ings- -o f ten  de te r io ra ted  and showing poor upkeep 
3 .  Suspicion o f  fo re igners  on the  p a r t  o f  nonprofessionals,  e.g. 

baggage searches. 
4. General f r i end1  imess 

Conclusion 

From a s c i e n t i f i c  p o i n t  o f  view the  ga in  from cooperat ion can be debated. 
We were not  g iven t ime t o  present any o f  our mater ia l .  They d i d  not  thow 
us anything--not r e a l l y  ready except pump models. Shumakov was sa id  t o  
be working on Plutonium-238, and we saw and heard nothing o f  i t .  
t o  i n s i s t  t o  see the developmental labora tor ies  i n  the  M i n i s t r y  o f  Medical 
Instrumentat ion,  and here i t  i s  poss ib le  they were embarrassed. Shumakov's 
pumps a re  e igh t  o r  n ine  years behind the  s ta te -o f - the -a r t  here. The 
th ink ing  i s  o f t e n  not  i n c i s i v e .  

We had 

There i s  almost sure ly  more o f  va lue than we were ab le  t o  examine. 

A broader, much broader, knowledge o f  Russian would help, and t h i s  i s  
a formidable obstacle.  

Recommendations: 

Continue exchanges u n t i l  we a re  successful i n  exp lo r ing  more f u l l y  the  
whole f i e l d  i n  more depth w i t h  a U.S. knowledgeable i n t e r p r e t e r  i n  the 
prospect o f  learn ing  more about many areas, f o r  example: 

a. Absence o f  d e t e r i o t a t i o n  o f  s i l a s t i c  b a l l s  i n  valves 

b. Touted explora. t ion of  nuclear energy f o r  power 


